In the J-PARC linac, due to its high intensity H -beam, significant beam loss has been observed at a downstream straight beam line section called ACS (Annular-Coupled Structure linac). The loss is mainly due to a proton which is produced by double electron stripping of the H -beam by residual gas inside the beam pipe, and the titanium beam pipe. We have developed a detector system consisting of eight planes of the scintillating fiber detector in order to measure proton tracks emitted from the beam pipe of the J-PARC linac. The system measures the position and the time-of-flight of a charged particle track in a small solid angle. We show angular and energy distributions of proton tracks measured in 2012-2013. We also show comparison of the results with simulation.
The beam loss signal amplitude is supposed to be dependent on the residual gas pressure (see Fig. 3 ). The data obtained by the proportional counters is plotted as a function of the pressure in the beam duct. Thus we suggest that the beam loss is caused by electron stripping of the H -beam by residual gas in the beam duct. 
2.Detector System
The beam loss mechanism due to residual gas interaction of H -is shown ta Fig. 4 [5] [6] . If an H -has interacted with an atom in residual gas, it is converted to H 0 by losing an electron.
Since H 0 is a neutral particle, it is not focused by quadruple magnets and retains its momentum vector at the interaction since the binding energy between an electron and H 0 is only a few eV. analogue sum of signals in all the 64 channels of a PMT. Therefore, the trigger signal should be generated when a charged track passes through the 8 fiber planes. The trigger signal is used as a gate signal for the QDC (Charge-to-digital converter) to measure the signal amplitude, and used for the common stop signal of the TDC (Time-to-digital converter) to measure the signal timing. 
3.Results
We studied the possible background particles using the GEANT4 code to simulate the H -electron stripping processes, which includes the geometry of the beam duct, magnets, and RF cavities, and the physics processes of H -and H 0 electron stripping. Fig. 7 shows energy distributions of protons, neutrons, gamma-rays and electrons produced around the detector zposition. At energy above 60 MeV, proton signals are dominant, while at energy at 30-60 MeV, the main background is neutrons and the signal-to-background ratio is 1-5. Electrons and gamma rays have significant contributions only at energy less than 1 MeV. Since only a charged particle passing through the fiber planes can be detected, in the above background, only electrons can be background. In such case, the background can be rejected by requiring the time-of-flight cut for =0.31-0.43 (corresponding to the energy of 50-100 MeV) for protons. A neutron could be detected if it has interacted with protons in the fiber and is converted to a proton which passes through the fiber planes. However, such a nuclear interaction probability is small (~2.8%). Three-dimensional straight tracks were reconstructed in (z, t, x) or (z, t, y) space with horizontal 4 planes and vertical 3 planes respectively (signals at the vertical most downstream plane were not read out by electronics). We reconstruct a straight line connecting hits on the outmost planes, and search for hits on the inner planes closest to the track projection. Figure 8 shows the residual distribution at the H2 plane. Two signal peaks due to the fiber width are clearly seen.
Then, for each track, we calculate the time-of-flight as the time difference between a pair of planes as shown in Fig. 9 . Only a single peak corresponding to protons is seen, while no peak corresponding to =1 (to electrons) is observed. In order to extract the number of protons, we fit the distribution with a Gaussian function (accidental background) and with a Lorentzian function (signal) and obtained the number of protons as the integral of the fitted Lorentzian function.
The number of the protons per beam pulse (with 600 s width and 25 Hz repetition) is derived using the following relation;
where N track is the number of reconstructed proton tracks, N pulse is the number of beam pulses, N trig is the number of triggers per beam pulse, and N DAQ is the number of triggers collected by the data acquisition system.
The proton rate per beam pulse per solid angle is calculated as the following formula; deg. correspondingly. The width of the measured distribution is consistent with the simulation at x up =100 mm, but smaller at x up =300 and 350 mm, and wider at 200 mm. Also the rates are not ordered in x up , but it rather decreases with the measured time (the order in time is 300 mm, 350 mm, 100 mm, and 200 mm), which may suggest radiation damages of the scintillation fibers, but detailed investigation is necessary. Table 1 increases. This tendency is seen at x up =200, 300, and 350 mm. Although at  x >8 deg. sudden decrease is predicted by the simulation, the data does not follow this and only slight decrease is observed, which has not been understood yet.
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The z-position of the closest approach of the track to the beam axis at an upstream position (see Fig. 12 ) should reflect the beam loss source position. At x up =300 and 350 mm the distributions peak around z=4. .0 m upstream from the detector system, while at x up =100 and 200 mm the distributions peak around z=2.0-2.5 m upstream from the detector system. We need to apply efficiency and acceptance corrections to understand the source distributions. 
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4.Summary and Prospects
We measured the absolute beam loss rate for the first time at the J-PARC linac, by measuring H + emitted from the beam duct, using the scintillating fiber detector. We reconstructed charged particle tracks passing through seven fiber planes. The time-of-flight corresponds to the protons. We measured the proton rate per unit source length of (1.8-4. 
